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Study Area

Water Quality Sampling since 2009

Source and Pathway Characterization Fall 2010



















The water sampling area that EPA/BLM staff/ARSG members and volunteers have been sampling since May 2009 is shown here.  



Similarly, EPA’s sampling from last fall 2010 focused on Cement Creek and the Animas River.  We also collected mine waste pile samples from areas where we had access, adit discharge samples, and surface water and sediment samples.  We collected samples from many of the side drainages that we were not able to characterize with our routine water quality sampling.



Due to there being a potential for historic use of PCB oil containing transformers, EPA also analyzed soils and sediments for PCBs.  No PCBs were detected.



EPA and others who have done other investigations since the mid-1990s have found that metals often associated with mining-impacted areas are present in this watershed.  They include arsenic, cadmium, copper, lead, manganese, and zinc.
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 The Problem Statement: Worsening Water Quality















The reason that all the stakeholder members have been continuing to look at water quality is that despite the ARSG’s tremendous efforts and successes:

 assessing hundreds of mine waste sites and mine discharges, 

 prioritizing almost 70 mine waste and mine discharges in the watershed that are believed to account for 90% of the worst impacts to water quality, and

 remediating over 2/3 of the mine waste sites and about 7 of the mine drainages, 



there are remaining mine-related issues that are continuing to impact the water quality in the Animas River.  



This slide shows cadmium trends since 1993.  As you may be able to see, the actual data points prior to the vertical black line showing when water treatment stopped are much lower than the trend line; however the 1999 and 2000 spikes influence the trend.  



3









 The Problem Statement: Worsening Water Quality













Similarly, this shows zinc trends.  For comparison only,  we have shown the two chronic standards for the Animas and Cement Creek.
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EPA’s findings from Fall 2010

		Contaminants in Waste Piles		Highest detected level
(mg/kg)		Type of benchmark 
(mg/kg)		Benchmark level		Pathway

		Arsenic		96.8 		23/0.43		RDSC/CRSC		Soil

		Cadmium		40		39		RDSC		Soil

		Copper		4,600		NA		NA		Soil

		Lead		15,500		NA				Soil

		Manganese		5,570		11,000		RDSC		Soil

		Zinc		10,400		23,000		RDSC		Soil



	













The Mine Waste Piles’ soils that were characterized included the:

American Tunnel, Red & Bonita, Mogul Mine, and the Grand Mogul Mine.  We did not have landowner access to sample soils at the Gold King 7 Level location.  These results, which are the highest individual concentrations came from the Grand Mogul mine waste pile, except for Mn, which came from the Mogul mine waste pile.





5



EPA’s findings from Fall 2010





		Contaminants in Adit Discharges		Highest detected level
(µg/L)		Type of benchmark 
(µg/L -
Not hardness adjusted)		Benchmark level		Pathway

		Cadmium		50.9 		2.0/0.25		CMC/CCC		Surface Water

		Copper		4,210		13.0/9.0		CMC/CCC		Surface Water

		Lead		255		65.0/2.5		CMC/CCC		Surface Water

		Manganese		41,700		NA		NA		Surface Water

		Zinc		32,700		120/120		CMC/CCC		Surface Water



	















Mine adit discharges that were samples included the American Tunnel, the upper Gold King 7 Level, the Red & Bonita, and the Mogul Mine.  The discharge from the Grand Mogul was not visible or draining at the time of sampling.  These results are again showing the individual highest concentrations.  The Mogul adit results are reflected in the Cd, Pb, and Zn; the Cu result is from the UGK7, and the Mn result is from the American Tunnel.
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EPA’s findings from Fall 2010

		Cement Creek and Animas River Data

Analytes		Highest Background Concentration (ug/L)		Surface Water

“Level II” Concentration (ug/L)		Surface Water
Data Examples showing  
“Potential” Concentration (ug/L)

		Cadmium		4.69		30.3		6.57, 6.19 and 1.76

		Copper		291		884		147, 121 and 13.9

		Lead		9.44		44.8
		17.4, 17.8 and 8.74

		Manganese		1940		6,180 - 18,500		4580, 4760, 1270 and 796

		Zinc		924		3,210 - 10,700		2340, 2410, and 558

		Note: ug/L = micrograms per liter or parts per billion
						

















Surface Water Pathway Samples contained:
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Suggested Solutions

Remove Some Bulkheads in American Tunnel to Draw Down 

	Water Table & Treat Drainage



Pipe Discharges from the Four Big Discharges to a Treatment Plant



Treat Part of Cement Creek near the Mouth near Silverton



Bulkhead the Four Big Drainages



Some Combination of the Above  













These are the possible solutions that the ARSG coordinators discussed in May.
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Suggestions to Make Solutions Happen

Sue Sunnyside Gold’s Parent Company



Bring in a Major Mining Company  to Mine

	 and Take Over All Treatment



Incremental Approach:  Start Treatment with a Technology

	 Demonstration Facility (possibly thru BLM?)



Designate Gladstone Area as a Targeted Superfund Site



Some Type of Collaborative Combination of the Above
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Options that include EPA resources

Designate Gladstone Area as a Targeted Superfund Site



Have liable and viable, capable, and willing Potentially Responsible Parties (PRPs) voluntarily enter into an agreement to address site using the Superfund Alternative Approach





Voluntary Cleanups by PRPs without SAA



Enforcement actions involving PRPs





















Of the previous suggestions, the options that would involve EPA include:

Designate Gladstone Area as a Targeted Superfund Site, which would allow for greater

funding to investigate the best options for long-term cleanup and for

funding that requires community input and technical assistance to understand the options so the locals can provide input.



Have liable and viable, capable, and willing Potentially Responsible Parties (PRPs) voluntarily enter into an agreement to address site using the Superfund Alternative Approach

Means  there are requirement for community input and following the Superfund process



Voluntary Cleanups by PRPs without SAA

Means no requirement for community input or following Superfund process



Enforcement actions involving PRPs
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Tools

CERCLA

Removal

Removal Assessments and Cleanups limited to 12 months duration and $2 Million

Assessment

Hazard Ranking System

>28.5,

<28.5

Remedial

Long-term solutions and ongoing funding commitments













One of the tools that EPA and the BLM have that we have already used in the watershed our CERCLA authority.  CERCLA stands for the Comprehensive Environmental Response, Compensation, and Liability Act.  CERCLA is the same as Superfund and for EPA is a program and source of money that characterizes sites to determine if they qualify for National Priorities Listing. In addition to assessment and characterization, other CERCLA funds go to respond to chemical and hazardous waste emergencies, conduct short-term removals, as well as conduct long-term remedial actions.  These long-term actions are where the largest amounts of money go for long-term cleanups.  



Listing on the NPL allows for more money to be brought to sites to come up with comprehensive solutions to deal with sources of contamination, but only 3% of sites EPA characterizes warrant NPL listing. 
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Tools

CERCLA

Assessment

Hazard Ranking System

>28.5,

<28.5

Remedial

Long-term solutions and ongoing funding commitments













Because it would require several to many removal actions that would exceed the removal thresholds, long –term cleanup is best suited using the Remedial program.  The tool we use in the Assessment, or Pre-remedial program is a mathematical model called the Hazard Ranking System, or HRS.



Established in 1982 and revised in 1990

Used to identify sites for the National Priorities List

Ranks Sites based on their relative risk among sites evaluated

Set of rules for assigning values to risk factors to determine a site score

Cut-off score of 28.5 was established for listing on the NPL



If > 28.5, then prepare an HRS package, get community input and support, state support, and propose the site.



If <28.5, then look for other tools to address the issues.
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HRS Structure















To evaluate the dangers posed by hazardous-waste sites, the EPA has developed a scoring system called the Hazard Ranking System. The EPA uses the information collected during the Preliminary Assessment and Site Inspection to score a site according to the danger it may pose. Using HRS, the EPA assigns a numerical value based on three main factors:

How likely it is that the site has or may release a hazardous waste. 

The amount and toxicity of the waste. 

Nearby people or sensitive environments affected by the release. 

The HRS also examines the four pathways that may carry pollution: ground (underground) water; surface water; soil; and air. It scores the site on all of these factors. Sites with high enough totals (28.5+) are eligible for the National Priorities List.

If a site scores above 28.5 and meets the criteria, the EPA proposes that it be put on the List. A site also may be proposed for the NPL in two other ways: if the Agency for Toxic Substances and Disease Registry (ATSDR) issues a health advisory for the site; or if it is chosen as the state's top-priority site.

The proposal is published in the Federal Register, and the public has an opportunity to comment in writing on whether the site should be included on the NPL. imony

		Arsenic





One of the ways that the EPA has been evaluating the area is by using our CERCLA resources to characterize the sources of contamination and the surface water pathway and targets (humans/fishers/recreationalists, fish themselves, wetlands) that can be impacted by heavy metals contamination.  
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HRS Scoring Structure



Four pathway scores (0 to 100 each*)

	(LR) x (WC) x (T)
82,500

One site score (0 to 100)

			  (GW)2 + (SW)2 + (S)2 +(A)2					4

* The contribution of an environmental component 
to a pathway score is capped at 60























What This Means
 in Cement Creek and the Animas River

EPA believes the NPL would be useful tool to improve water quality due to the:  



Number of sources that contain elevated heavy metals and are contributing to low pH metals-laden water discharges

Time  to address such that water quality would improve significantly

Cost to implement remedies
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Things to Think About

How can it be cleaned up comprehensively?



Who can do it?



Who will/can pay for it?



Who should make & have input on the decisions?















What expertise will be needed?

What resources can various parties bring to the table? EPA/BLM/State/PRPs/property owners

Do they have liability that necessitates their involvement?

What tools will give the community members and downstream stakeholders a voice in what happens in their community?
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Options:



Look at all possible options like a box of tools.









Such as:

Clean Water Act

State Voluntary Clean Up Program

Brownfields

Safe Drinking Water Act

Superfund/CERCLA actions

BLM CERCLA actions



















17



Options 
Clean Water Act

Non-Point Source, 319 Grants

Competitive, requires a 40% match and is limited by the amount of resources

Since 1994, ARSG has received $XX K for developing a watershed plan, renewable yearly

TMDL 303(d) (Total Maximum Daily Load)

Does not offer cleanup dollars

Safe Drinking Water Act

State Revolving Fund

Loan for water quality improvement projects

Town/County would have to pay back and requires a 20% match



















EPA's role with regard to our Water Quality Program is to participate and provide info on CWA requirements and EPA requirements.  Our goal will be to help the State adopt WQS that comply with federal requirements.
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Options 


State Voluntary Cleanup Program

Responsible Party must come forward to apply for the program and get an approved cleanup plan.

Does not provide funding. Cleanup Funding is the applicants responsibility.

Brownfields

Nationally Competitive, Cleanup Grant up to $200K with a 20% match.

Not eligible if there is a Responsible Party and not if owner will profit from clean up.

Not eligible if properties are subject to the jurisdiction, custody, or control of the United States government. 
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Options 
 National Priority List (NPL) Superfund 

The Site can qualify for a federally funded cleanup under our Superfund Program.

 

Has the resources needed to deal with such a complex site. The Superfund Program was created to deal with sites such as this.

No match for local community. 

Allows the BLM and US Forest Service to prioritize their funding and solves the issues with mixed ownership cleanup.

Provides for local community involvement in the cleanup process.

EPA, State, USFS has the expertise necessary to collaborate to achieve a permanent clean up with the involvement of the community.
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EPA’s Mission: Protect human health and the 			environment. 






 

To accomplish this mission, we:



Study Environmental Issues



Give Grants 



Sponsor Partnerships



Teach People About the Environment



Publish Information



Develop and Enforce Regulations















Decrease all this and focus on what we have been doing…



So you might wonder why the Environmental Protection Agency (EPA) is involved in the watershed?



We have many programs and authorities that allow us to do many things, such as those listed here.  However, I work in a regulatory program that is charged with characterizing and cleaning up the nation's uncontrolled hazardous waste sites. This program is commonly known as Superfund. We primarily work on privately owned, inactive, or abandoned sites.  Our States and our partner Federal Land Management Agencies, for example, BLM and the USFS, also have authority to assess and clean hazardous waste sites.  



In May, the ARSG Coordinators described their formation.  One big reason was to keep a watershed wide Superfund cleanup from taking place.  EPA stayed involved, built partnerships with ARSG members, and committed to the ARSG that as long as they made progress on water quality improvements, that EPA would not use Superfund to help address the mine-related issues.
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BLM/USFS (FLMA) role in watershed -

22






EPA’s Superfund Role in San Juan County

Prospective Purchase Agreement at the Mayflower Mill

Preliminary Assessment and Site Inspection activities

Water quality sampling support

Targeted Brownfields Assessments and one Brownfield Cleanup

Office of Research and Development Water Treatment Pilot Project

Emergency Response and Short-term Response or Removal Actions (12 months/$2 Million threshold)

Some of these have been BLM-lead projects



















As the ARSG mentioned in May, they are seeking the truth.  EPA also is a fact-finding group of people who want to find out what the sources of contamination are so that if they have a role in the cleanup, the best possible solutions may be identified.  In the Superfund program, we do that using a series of steps 
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EPA’s Superfund Role in other communities

Identify any Potentially Responsible Parties (PRPs/polluters) who should help with the clean up.

If there are none, then EPA funds the clean up

If there are, EPA seeks to work with them

Their involvement minimizes taxpayer costs

Getting agreements in place can delay clean ups.



Generally, EPA’s Superfund program has three options for Superfund sites that need long-term (remedial) clean ups:

Listing the site on the National Priorities List (NPL), 

Addressing the site using other clean up options (e.g., other federal or state programs). 

Using the Superfund alternative approach. 















When a site or area has several complex issues that will be expensive to fix, removals may not be a way that EPA can address the site.  In Cement Creek, there are several mine waste piles and draining adits that altogether would exceed the time and money limitations of removal actions.  Therefore, EPA looks to the Remedial Program for sites needing long-term clean-ups.
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Beyond the PA/SI and if there is a NPL caliber site, EPA/or state counterparts, apply the HRS, Hazard Ranking System.



HRS format…



If the community and state support NPL, EPA’s steps in the remedial side of the  Comprehensive Environmental Response, Compensation and Liability Act or Superfund.
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BLM’s Role
EPA's preliminary findings
NPL caliber - yes, but no decisions have been made
 Possible Solutions
CERCLA process

Sources of Money Funds for making the solutions a reality
	EPA
	BLM
	USFS?
	State
	Potentially Responsible Parties (PRPs)
	Good Samaritan
	
Tools for EPA to get funds
NPL
PRP Enforcement
Superfund alternative approach

 













One regulatory program, Superfund,  is the federal government's program to clean up the nation's uncontrolled hazardous waste sites.
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BLM's multiple-use mission: to sustain the health and productivity of the public lands for the use and enjoyment of present and future generations. The Bureau accomplishes this by managing such activities as outdoor recreation, livestock grazing, mineral development, and energy production, and by conserving natural, historical, cultural, and other resources on public lands. 
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BLM’s CERCLA Response Authority consists of:



Funding:

Central Hazmat Fund

PRP Enforcement

AML



Limitations, if any:















BLM Removal info



Where it has been used.

Pix of Joe, John, Lark, Henrietta
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                                    PHOTOS

Gold King 7 Level

Pond and road below main waste pile

North Fork Cement Creek 



Red & Bonita 

Flows to Cement Creek 

Upstream of North Fork 

Cement Creek
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                                    PHOTOS
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Summary:
Why should the Cement Creek mine wastes and discharges be cleaned up?

Eliminate Public Health Risk

Remove threat of possible failures of waste rock piles from snow pack and storm events.

Improve Stream Water Quality

Improve Fisheries and Recreational Use













From waste piles and metals-laden discharges to streams

Eliminate public health and safety risks to recreationalists who visit mined areas and may come in contact with acidic water and metals-contaminated water and soil.

Remove threat of possible failures of waste rock piles from snow pack and storm events.

Improve water quality by:

Controlling run on and run off from mine waste piles that add to metals loads into creeks. 

Managing untreated and uncontrolled mine discharges are impacting Cement Creek wetlands and Animas River fisheries.



Improved water quality will mean improved fisheries and potential increases in fishing and recreational use in and downstream of Silverton.
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Benefits of Cleanup
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Benefits of the NPL Option

More funding for comprehensive clean up and control of  the sources of contamination

Ultimately improve water quality and fisheries in the Animas.

This should positively impact the numbers of people who come to Silverton and San Juan County.

Community involvement is required; you have a voice  in cleanup decision making and finding solutions that work.

Potential local technical assistance grant money.

Potential economic benefits of increased jobs related to clean up

Potential for specialized training  or job training grants that locals may be able to take advantage of to help with the cleanup, e.g., water treatment plant operator, people who know how to maintain the remedies.





CONS…..
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                                                 What’s Next?
						

If the community supports listing, then EPA will obtain a letter from the governor and will propose the site to receive federal funding for cleanup.

If this is supported, then a draft of the listing will be, 

Published in the Federal Register for official Public Comment. 

Comments would be addressed.

It would become a NPL site.

A cleanup process would begin.

The site will be cleaned up.

















34









		Site Contacts
		

		Sabrina Forrest, EPA Region 8 
Site Assessment Manager/NPL Coordinator 

303-312-6484
forrest.sabrina@epa.gov
		Kay Zillich, BLM Abandoned Mine Lands Program
San Juan Public Office


		Jennifer Lane, EPA Region 8 
Community Involvement Coordinator

303-312-6484
lane.jennifer@epa.gov
		BLM CIC or others who should be listed
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November Cadmium Concentration Trends
At Selected Stations
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A68 - Animas River Above Cement Creek



A72 - Animas River Below Mineral Creek
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Source:
http://waterinfo.org/arsg/index.html#data, accessed November 2010
EPA Region 8 Laboratory SCRIBE project.
Colorado Department of Public Health and Environment, Water Quality Control Commission, 5 CCR 1002-34 Regulation No.34 Classification and Numeric Standards for San Juan River Dolores River Basins (accessed November 2010)
Kenneth Leib, M. Alisa Nasrm and Winfield G. Wright, 2003, "Using Water Quality Profiles to Characterize Seasonal Water Quality and Loading in the Upper Animas River Basin, Southwestern Colorado." USGS Water Resources 
Investigation Report 02-4230.
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November Zinc Concentration Trends
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CC48 - Cement Creek Above Silverton



A72 - Animas River Below Mineral Creek



CC48 - Chronic Benchmark 2000µg/L (TREC)
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TREC = Total Recoverable Metals.
Source:
http://waterinfo.org/arsg/index.html#data, accessed November 2010
EPA Region 8 Laboratory SCRIBE project.
Colorado Department of Public Health and Environment, Water Quality Control Commission, 5 CCR 1002-34 Regulation No.34 Classification and Numeric Standards for San Juan River Dolores River Basins (accessed November 2010)
Kenneth Leib, M. Alisa Nasrm and Winfield G. Wright, 2003, "Using Water Quality Profiles to Characterize Seasonal Water Quality and Loading in the Upper Animas River Basin, Southwestern Colorado." USGS Water Resources 
Investigation Report 02 4230
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